Lipid metabolism in cultured lichen photobionts with different phosphorus status.
Lipid metabolism was studied in different photobiont species from lichens by following incorporation of radiolabel from [1-14C]acetate. In four algal photobionts, Coccomyxa mucigena, C. peltigera variolosae, Trebouxia aggregata, T. erici, polar lipids were mainly (73-90%) labelled while triacylglycerols were the most highly labelled non-polar lipid class. A rhamnose-containing lipid was found in two Coccomyxa species, representing about 11% of the polar lipids of C. mucigena. All the major algal glycosyl- and phospho-glycerides were labelled with monogalactosyldiacylglycerol and phosphatidylglycerol, respectively, being the main labelled lipids in the polar lipid classes. The photobionts were grown in media differing in their phosphate content by one hundred-fold. Low phosphate levels caused only a small decrease in the proportion of phosphoglyceride labelling--mainly in phosphatidylglycerol. However, total lipid labelling was reduced (by 83.3 and 76.6% in two Coccomyxa spp. and 62.1 and 27% in two Trebouxia spp.) for the green algae. By comparison, variations in phosphate availability had no significant effect on a Nostoc sp. Examination of the algal species by electron microscopy revealed phosphorus-containing granules. This reserve of phosphorus explains why the algal photobionts were able to maintain the proportion of phosphoglyceride labelling well and may be an important adaptive mechanism for lichens.